The measurements results of the geometric structure surface of samples made of stainless steel subjected to a smoothing process in a smoothing container machine are presented. The analysis of the effects of treatment and the possibility of using container processing in the broadly understood industrial design were presented. The research was carried out on a rotational cascade container machine using resin and ceramic shaped stones. In the work carried out a trial to implement an industrial robot to intensify the machining process using a rotary smoother.
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The presented division shows that unloaded surfaces are a separate group characterized by specific parameters and performance requirements.
These types of surfaces determine the product's attractiveness, and its appearance and decorative as well as functional values have significant impact on the user's purchasing choices ( fig. 2) [2] . Important aspects in the evaluation of decorative surfaces are operational qualities, understood as corrosion resistance, easy cleaning of surfaces and keeping them clean. This is particularly important in the aspect of using unloaded decorative surfaces as usable surfaces. An example is, e.g. door handles in hospitals, schools, nurseries, etc.
Fig. 3. Example of unloaded decorative surfaces -stainless steel earrings
Surfaces of this type also occur in home appliances that should be easy to clean for hygiene reasons, in jewelry and many other everyday items ( fig. 3) .
Jewelry items are also quite difficult to process, require special attention and selection of the appropriate technique -container smoothing machines are often used [6] .
Surface characteristics after smoothing
Surfaces characterized by low adhesion and high decorative qualities are characterized by significant isotropicity [3, 4] . To achieve this isotropicity, machining techniques are used to enable strong surface smoothing while reducing post-machining traces from grains in bonded abrasive tools. Satisfactory results are given due to: electrochemical treatment, sandblasting, shot blasting and very effective treatment in container smoothing machines [4] . The cheapest and easiest methods include vibration and abrasive machining with suitable abrasive inserts.
Research on decorative surfaces smoothing
The tests were carried out using the AVALON EC6 rotary-cascade smoothing machine (fig. 4) . The 15×15 mm samples in the form of AISI 304L stainless steel cuboids were placed in the smoothing drum. Individual samples were removed every 0.5 h and in this way, the research material was obtained showing the change in the degree of smoothing of the surface of samples made of stainless steel, subjected to the smoothing process at a speed of 300 rpm.
An abrasive medium in the form of resin and ceramic fittings was used. Resin inserts were used in the first treatment phase (1 h) to blunt the corners and edges of the samples. At the next stage, the inserts were replaced and the smoothing process was continued, achieving a total of 7 hours of processing. Due to this, an information was obtained about the change in the surface characteristics as a function of time (tab.).
Previous studies, in which a separate test was performed using only ceramic fittings and the test only with resin inserts, showed that the processing time needed to obtain a significant change in the surface structure is quite long (fig. 5) . Ra -mean arithmetic profile deviation, Ry -value of highest profile depression, Rt -distance from highest to lowest profile point In order to increase the efficiency of the smoothing process at subsequent research stages, the industrial robot RV-M1 was used. This allowed for intensifying the smoothing process by controlling the position of the sample in the working space of the moving inserts ( fig. 6) . Fig. 7 presents the working area in the form of rotating ceramic inserts. The optimal position of the sample in relation to the stream of moving inserts was searched for (fig. 8 ). It was aided by acoustic emission signal. Using the arm of an industrial (five-axis) robot, positioning the sample relative to the stream of moving abrasive inserts, a reduction in the time of smoothing process from 2 to 3 hours was obtained. 
Summary
The use of an industrial robot reduces the time of the smoothing process by at least 1/3 for cuboidal samples, for which it was important to expose two analyzed surfaces with the largest cross-sectional area to the action of abrasive inserts. In the case of free surfaces and curvilinear surfaces as well as consumer products with complex shapes, it is assumed that these times will be longer due to the need for the robot arm to properly control the position of the workpiece relative to the largest energy of rotating abrasive inserts.
Active exposure of selected fragments of the steel surface of sample to the impact of abrasive inserts in accordance with their vortex movement allows for effective machining of the smoothed element with a controlled time of setting a given fragment of the surface relative to the fastest moving inserts. As a result, greater controllability of the smoothing process for selected surfaces can be ensured.
This way of implementing the smoothing process also allows for differentiation of selected fragments of smoothed surfaces as to the time of their exposure to the working medium and control of the characteristics of these surfaces by obtaining specific amplitude and frequency parameters of their topography. It is possible to obtain surfaces with different structure characteristics on one product. It is also possible to shorten the machining time if active compensation of the surface exposure time to the abrasive inserts is used compared to the lack of it, i.e. when the smoothed object is in the drum and freely moves together with the rotating inserts.
The authors of the paper are currently carrying out subsequent stages of research using an industrial robot and rotary smoothing machines to find the most effective way of conducting the process of smoothing the stainless steel surfaces. For this purpose, the EA sensor and specialized directional microphones and XYZ force components sensors are used.
Conclusions
The use of active sample exposure using a robot arm enables better use of kinetic energy of the rotating inserts and their more effective positioning relative to the machined surface, ■ there is a reduction in time compared to the process carried out with free, stochastic exposure of the treated surface relative to the rotating abrasive inserts, ■ reduction of smoothing process time can be estimated even from 1⁄3 to 1⁄2 -depending on the shape of the smoothed surface and its assumed characteristics, ■ it is possible to use the EA signal and the force component sensor for optimal positioning of the robot handle holding the smoothed object relative to the rotating abrasive inserts in order to obtain the highest efficiency of the smoothing process.
